
















































































As	 this	 will	 likely	 be	 the	 only	 accomplishment	 of	 note	 in	 my	 life,	 it	 is	
necessary	 not	 only	 to	 acknowledge	 those	 directly	 involved	 in	 my	 dissertation’s	
completion,	but	also	those	who	got	me	here	in	the	first	place.	My	primary	mentors	
and	role	models	have	been	smart,	independent,	kind,	generous,	and	defiant	women.	




unwavering	 support	 and	 for	 raising	 me	 right.	 Thanks	 to	 my	 Texan	 brother	 and	
sister,	 Rick	 and	 Lauren	 for	 sharing	 your	 love	 of	 this	 state	 and	making	me	 feel	 at	
home	here.	Thanks	to	all	of	my	dear	friends	outside	of	science,	for	keeping	me	sane	
and	grounded	during	this	process.		
Thanks	 to	 my	 advisor	 Deborah	 Bolnick	 for	 your	 support	 and	 advice	
throughout	my	PhD.	Thanks	to	the	members	of	my	committee	for	taking	the	time	to	
give	 input	 on	 my	 research	 over	 the	 past	 several	 years.	 Thank	 you	 to	 my	
undergraduate	 mentors	 Rika	 Kaestle,	 Michael	 Muehlenbein,	 Della	 Cook,	 and	 Jean	


















globe.	 A	 lot	 of	 work	 has	 been	 done	 resolving	 the	 past	 migrations	 of	 human	
populations	on	the	continental	scale,	but	less	focus	has	been	given	to	understanding	
the	 population	 history	 of	 small	 regions	 or	 answering	 archaeological	 questions	
presented	 at	 a	 single	 site.	 Moreover,	 despite	 the	 increase	 in	 genomic	 datasets	












































































































































































































































































































































































































































































































































































































































































































































YRI	 X	 Y	 Z	 D	 Zscore	 SNPs	
Yoruba	 EarlyP	 Huasteco	 NahuatlMorelos	 0.0081	 3.417	 84429	
Yoruba	 EarlyP	 Huichol	 MixtecoAlto	 0.0075	 3.003	 84429	
Yoruba	 EarlyP	 Huichol	 NahuatlMorelos	 0.0114	 4.521	 84429	
Yoruba	 EarlyP	 Huichol	 TotonacoVer	 0.0087	 3.051	 84429	
Yoruba	 EarlyP	 NahuaPuebla	 NahuatlMorelos	 0.0081	 3.587	 84429	
Yoruba	 EarlyP	 NahuatlMorelos	 NahuaTrios	 -0.0081	 -3.453	 84429	
Yoruba	 EarlyI	 Huichol	 NahuatlMorelos	 0.0131	 4.451	 78868	
Yoruba	 EarlyI	 Mazatec	 NahuatlMorelos	 0.0089	 3.35	 78868	
Yoruba	 EarlyI	 Mixe2	 NahuatlMorelos	 0.011	 3.424	 78868	
Yoruba	 EarlyI	 NahuatlMorelos	 NahuatlSLP	 -0.0117	 -3.674	 78868	
Yoruba	 EarlyI	 NahuatlMorelos	 NahuaTrios	 -0.0095	 -3.694	 78868	
Yoruba	 EarlyI	 NahuatlMorelos	 Purepecha	 -0.0088	 -3.381	 78868	
Yoruba	 EarlyI	 NahuatlMorelos	 Totonac	 -0.0091	 -3.374	 78868	
Yoruba	 EarlyI	 NahuatlMorelos	 XaltocanTlaxcala	 -0.0091	 -3.071	 78868	
Yoruba	 EarlyI	 NahuatlMorelos	 ZapotecSouth	 -0.0082	 -3.187	 78868	
Yoruba	 LateT	 Huichol	 NahuatlMorelos	 0.0117	 3.051	 39533	
Yoruba	 LateT	 Huichol	 Triqui	 0.0109	 3.139	 39533	
Yoruba	 LateT	 Huichol	 ZapotecNorth	 0.0107	 3.143	 39533	


















































YRI	 X	 Y	 Z	 f4	 Zscore	 SNPs	
Yoruba	 E14.1	 EarlyI	 EarlyP	 -0.0095	 -0.264	 2038	
Yoruba	 E14.1	 EarlyI	 LateA	 0.0631	 0.686	 545	
Yoruba	 E14.1	 EarlyI	 LateT	 -0.0604	 -1.215	 1319	
Yoruba	 E14.1	 EarlyP	 LateA	 0.0265	 0.317	 548	
Yoruba	 E14.1	 EarlyP	 LateT	 -0.0494	 -0.955	 1336	
Yoruba	 E14.1	 LateT	 LateA	 0.0509	 0.433	 430	
Yoruba	 E30.3	 EarlyI	 EarlyP	 0.0111	 0.76	 11933	
Yoruba	 E30.3	 EarlyI	 LateA	 -0.02	 -0.588	 3632	
Yoruba	 E30.3	 EarlyI	 LateT	 0.0105	 0.489	 8064	
Yoruba	 E30.3	 EarlyP	 LateA	 -0.0271	 -0.83	 3655	
Yoruba	 E30.3	 EarlyP	 LateT	 -0.0051	 -0.251	 8158	
Yoruba	 E30.3	 LateT	 LateA	 0.0088	 0.199	 2782	
Yoruba	 E34.1	 EarlyI	 EarlyP	 -0.0149	 -1.266	 19534	
Yoruba	 E34.1	 EarlyI	 LateA	 -0.0366	 -1.213	 4662	
Yoruba	 E34.1	 EarlyI	 LateT	 -0.0227	 -1.303	 11943	
Yoruba	 E34.1	 EarlyP	 LateA	 0.0058	 0.212	 4700	
Yoruba	 E34.1	 EarlyP	 LateT	 -0.0002	 -0.013	 12155	














































































































































































































































element	 Date	 Label	 Sex	 mtDNA	
I2834	 ZA.1	 long	bone	 1240-1395	CE	 Early	Interior	 M	 A2g	
I6508	 G.1	 long	bone	 1240-1395	CE	 Early	Interior	 F	 A2	
I6509	 ZC.1	 long	bone	 1240-1395	CE	 Early	Interior	 F	 A2x	
I2838	 E14.5	 long	bone	 1240-1395	CE	 Early	Periphery	 F	 D1	
I6969	 Y2.7	 tooth	 1200-1500	CE	 Early	Periphery	 F	 B2	
I2131	 Y3.8.1	 tooth	 1240-1350	CE	 Early	Periphery	 F	 A2	
I2835	 Y3.10A	 tooth	 1240-1395	CE	 Early	Periphery	 F	 D1	
I2836	 Y3.4	 long	bone	 1240-1395	CE	 Early	Periphery	 F	 B2c2b	
I2839	 Y3.6	 tooth	 1240-1395	CE	 Early	Periphery	 F	 B2	
I2844	 E10.1	 tooth	 1395-1521	CE	 Tepanec	 M	 A2	
I6966	 E.8.2	 tooth	 1400-1470	CE	 Tepanec	 F	 A2u	
I6507	 E8.1	 tooth	 1390-1460	CE	 Tepanec	 M	 A2j	
I2842	 E7.1	 tooth	 1400-1450	CE	 Tepanec	 M	 A2u	
I2843	 E8.5	 tooth	 1390-1440	CE	 Tepanec	 F	 A2u	
I2841	 E6.1	 tooth	 1410-1450	CE	 Aztec	 M	 B2	
I2846	 E14.6	 tooth	 1430-1500	CE	 Aztec	 F	 B2	
I2845	 E14.1	 tooth	 1395-1521	CE	 Late	Unknown	 F	 B2	
I2847	 E30.3	 tooth	 1395-1521	CE	 Late	Unknown	 M	 C1b3	


















































































































































































































































































Population	 NAM	 EUR	 AFR	
Xaltocan	 0.954	 0.042	 0.004	
JaltocanHidalgo	 0.909	 0.085	 0.006	































































































































































































































































































































































































































































































































































































































Southeast	Mexico	 7.24E-06	 0.29	 4.83E-09	
North	Mexico	 Central	Mexico	 South	Mexico	




Xaltocan	 CEU	 1.80E-09	 8.11	 7.81	+/-	0.96	
Xaltocan,	
Tlaxcala	
CEU	 1.70E-16	 14.2	 7.62	+/-	0.54	
Xaltocan,	
Tlaxcala	
YRI	 1.70E-16	 11.66	 7.64	+/-	0.65	
Jaltocan,	
Hidalgo	




































































































































































YRI	 X	 Y	 Z	 f4	 Zscore	
Yoruba	 Xaltocan	 Huasteco	 NahuatlMorelos	 0.000638	 3.053	
Yoruba	 Xaltocan	 JaltocanHidalgo	 NahuatlMorelos	 0.000624	 3.1	
Yoruba	 Xaltocan	 Mazatec	 NahuatlMorelos	 0.00062	 3.059	
Yoruba	 Xaltocan	 NahuaJalisco	 NahuatlMorelos	 0.00066	 3.14	
Yoruba	 Xaltocan	 NahuaPuebla	 NahuatlMorelos	 0.000633	 3.141	
Yoruba	 Xaltocan	 Totonac	 NahuatlMorelos	 0.000638	 3.092	
Yoruba	 Xaltocan	 Zapotec	 NahuatlMorelos	 0.000693	 3.147	
Yoruba	 Xaltocan	 ZapotecSouth	 NahuatlMorelos	 0.000619	 3.179	






































































































































































































































































































































































































































































































Population	 Gene	 PBS	 |iHS|	


















	 VMP1	 0.308	 3.74	
Table	3.1	:	Genes	with	the	strongest	signals	of	
selection	in	each	population.	The	listed	PBS	and	|
iHS|	values	are	averaged	over	signiXicant	SNPs	in	
each	gene.	
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selection	in	the	Southeastern	US	are	related	to	immune	response	(A4GALT,	IL1R1),	
cell	death	(VMP2),	and	cellular	migration	and	adhesion	(SLIT2,	CNTN1).	The	genes	
with	the	strongest	evidence	of	selection	in	Central	Mexico	are	related	to	immune	
response	(IL1R1,	MUC19),	cell	adhesion	(CNTN1),	ion	transmembrane	receptors	
(CNIH3),	and	hearing	(OTOF).	
I	also	conducted	a	pathway	enrichment	analysis	using	the	WebGestalt	
platform	(Wang	et	al.	2017)	to	better	understand	the	metabolic	pathways	involving	
putatively	selected	genes	and	to	determine	if	these	genes	were	overrepresented	in	
any	particular	pathways.	After	correcting	for	the	false	discovery	rate,	I	found	no	
significant	enrichment	of	the	putatively	selected	genes	in	any	metabolic	pathways.		
However,	I	did	see	some	interesting	patterns	in	the	metabolic	pathways	
containing	the	genes	of	interest.	In	the	Alaska	population,	I	identified	a	number	of	
putatively	selected	genes	related	to	water	reabsorption	and	carbohydrate	
metabolism.	I	also	found	that	a	number	of	putatively	selected	genes	in	both	the	
Southeastern	US	and	Central	Mexico	populations	are	related	to	inflammatory	
processes	(Tables	C2-3).		
Shared	Signals	of	Selection	Between	Populations	
I	next	looked	for	shared	signals	of	selection	among	the	three	study	
populations	by	comparing	statistically	significant	results	from	each	analysis.	I	found	
no	shared	signals	of	selection	among	all	three	populations,	but	did	identify	some	
putatively	selected	genes	shared	between	pairs	of	populations.	I	found	one	shared	
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signal	of	selection	at	the	gene	SLIT2	in	the	Alaska	and	Southeastern	US	populations.	I	
also	found	that	the	Southeastern	US	and	Central	Mexico	populations	share	signals	of	
selection	in	seven	genes	(MCHR1,	CNTN1,	IL1R1,	LRRK2,	TNRC6B,	SLC9A2).	Among	
these	genes,	all	but	CNTN1	are	related	to	immune	system	pathways.	I	found	no	
shared	signals	of	selection	between	the	Alaska	and	Central	Mexico	populations.	The	
greater	percentage	of	putatively	selected	genes	shared	between	the	Southeastern	US	
and	Central	Mexico	may	be	due	either	to	similar	selective	pressures	on	both	
populations	or	to	the	more	recent	divergence	of	the	Southeastern	US	and	Central	
Mexico	populations	if	the	selective	pressures	primarily	occurred	before	their	split.	
Discussion	
Our	results	suggest	that	different	selective	pressures	have	been	acting	on	the	
three	study	populations	sampled	from	different	regions	of	North	America.	First,	in	
the	Alaska	population,	I	see	evidence	for	adaptation	to	both	cold	and	high-latitude	
environments.	Two	of	the	genes	with	the	strongest	signals	of	selection	in	this	
population	(CYP2R1,	OCA2)	play	a	role	in	vitamin	D	metabolism.	Vitamin	D	is	an	
essential	nutrient	important	for	skeletal	development	and	the	innate	immune	
response,	among	other	processes.	In	humans,	the	majority	of	vitamin	D	synthesis	
takes	place	in	the	skin	as	a	result	of	the	interaction	between	cholesterol	and	UVB	
radiation	from	sunlight.	High	latitude	regions,	such	as	Alaska,	are	exposed	to	much	
lower	levels	of	UVB	radiation	than	other	parts	of	the	globe,	making	it	difficult	for	
people	living	in	these	areas	to	maintain	healthy	levels	of	vitamin	D	(Jablonski	and	
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Chaplin	2010).	The	CYP2R1	gene,	which	I	find	to	be	under	selection	in	the	Alaska	
population,	is	directly	involved	in	the	production	of	vitamin	D	(Cheng	et	al.	2004)	
and	variants	in	the	gene	are	associated	with	serum	vitamin	D	levels	(Wang	et	al.	
2010;	Ahn	et	al.	2010;	Jiang	et	al.	2018).	OCA2,	also	under	selection	in	the	Alaskan	
Arctic	population,	is	associated	with	skin/eye/hair	pigmentation	and	is	indirectly	
involved	in	vitamin	D	metabolism	as	darker	skin	pigmentation	protects	against	solar	
radiation,	thereby	mediating	vitamin	D	production.	Previous	work	has	shown	that	
variation	in	the	OCA2	gene	is	correlated	with	the	amount	of	winter	solar	radiation	
(Hancock	et	al.	2011).		
Other	genes	found	to	be	under	selection	in	the	Alaska	population	may	also	be	
responses	to	Arctic	environments.	The	gene	HS3ST4	is	involved	in	the	production	of	
heparan	sulfate,	a	molecule	that	affects	blood	thickness.	Previous	work	has	shown	
that	extended	exposure	to	cold	temperatures	increases	blood	thickness,	increasing	
the	risk	of	cardiovascular	problems	(De	Lorenzo	et	al.	1999),	so	it	is	not	surprising	
to	see	evidence	of	selection	on	this	gene	in	this	population.	The	gene	KCNH1	is	
involved	in	the	regulation	of	cell	proliferation	and	differentiation,	in	particular	
adipogenic	and	osteogenic	differentiation	in	bone	marrow-derived	stem	cells	
(Zhang	et	al.	2014).	The	VMA8	gene,	also	known	as	ATP6V1D,	produces	a	subunit	of	
vacuolar	ATPase,	which	produces	much	of	the	energy	necessary	for	intracellular	
processes	(Stevens	and	Forgac	1997).	Thus,	both	of	these	putatively	selected	genes	
are	involved	in	fat	and	energy	production,	suggesting	that	a	cold-resistant	
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phenotype	may	be	under	selection	in	this	Alaska	population.	Our	pathway	analysis	
also	found	a	number	of	selected	genes	involved	in	water	reabsorption	and	
metabolism,	which	may	have	been	advantageous	in	the	Arctic	environment	as	well.	
Previous	studies	of	other	Arctic	populations	have	similarly	found	signals	of	selection	
related	to	metabolic	pathways	(Fumagalli	et	al.	2015;	Cardona	et	al.	2014),	albeit	in	
different	genes	than	those	found	in	this	study.	
Second,	in	the	Southeastern	US,	I	see	signals	of	selection	on	multiple	genes	
that	are	directly	and	indirectly	related	to	the	human	immune	system,	suggesting	
that	pathogenic	environments	have	been	the	strongest	focus	of	adaptation	in	this	
population.	The	A4GALT	gene,	for	example,	codes	for	the	Pk	antigen	which	is	part	of	
the	P	blood	group.	This	antigen	is	a	receptor	for	shiga-like	toxins	produced	by	some	
strains	of	Escherichia	coli	as	well	as	other	verotoxins	(Cooling	2015).	The	gene	IL1R1	
codes	for	a	cytokine	receptor	that	plays	a	key	role	in	the	adaptive	immune	response.	
While	not	directly	associated	with	the	immune	response,	VMP1	and	SLIT2	both	have	
functions	that	are	important	during	infections.	The	gene	VMP1	codes	for	a	
transmembrane	protein	that	plays	a	key	role	in	the	process	of	autophagy,	and	this	
gene	is	known	to	be	overexpressed	during	influenza	infections	of	human	cell	lines	
(Hruz	et	al.	2008).	The	gene	SLIT2,	on	the	other	hand,	is	involved	in	cell	motility,	
including	the	movement	of	leukocytes	during	inflammatory	responses	caused	by	
infection	(Ye	et	al.	2010).	
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The	suite	of	genes	showing	the	strongest	evidence	of	selection	in	the	
Southeastern	US	make	sense	given	the	colonial	history	of	this	region.	The	colonial	
period	saw	the	introduction	of	a	variety	of	diseases	into	the	Americas,	including	
smallpox,	measles,	influenza,	pertussis,	cholera,	plague,	typhus,	yellow	fever,	
diphtheria,	malaria,	and	influenza	(Ubelaker	2006).	One	recent	spatial	model	of	the	
colonial	spread	of	epidemic	diseases	in	North	America	(Jones	2014)	suggests	that	
such	diseases	were	first	introduced	during	European	colonization	to	coastal	areas	of	
the	Southeast	in	the	early	16th	century,	spreading	slowly	towards	the	Appalachian	
mountains	over	the	next	140	years	and	then	moving	very	quickly	across	the	interior	
Southeast.	This	model	is	consistent	with	the	history	of	the	region:	after	the	initial	
Spanish	colonization	of	the	coastal	Southeast	in	1513,	five	documented	expeditions	
(entradas)	were	undertaken	to	map	the	Southeast	prior	to	1545.	Interaction	
between	these	entradas	and	Indigenous	groups,	along	with	the	establishment	of	the	
Spanish	mission	system	throughout	the	Southeast,	likely	contributed	to	the	
introduction	and	spread	of	multiple	infectious	diseases	in	this	region.	Several	
accounts	of	disease	epidemics	in	the	coastal	Southeast	are	also	described	in	historic	
records	beginning	in	1520	and	continuing	through	the	early	18th	century	
(Stojanowski	2005).	Groups	in	the	interior	Southeast	likely	avoided	the	first	
epidemics	(Ramenofsky	1990).	While	the	causal	pathogens	of	many	early	epidemics	
remain	unknown,	accounts	of	some	later	epidemics	allow	the	underlying	cause	to	be	
identified,	such	as	several	accounts	of	a	smallpox	epidemic	from	the	late	1690’s	that	
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report	its	spread	from	Virginia	down	into	the	Carolinas	and	across	the	Southeast	
into	Mississippi	(Kelton	2009).	Altogether,	historical	documents,	ethnohistoric	
records,	Indigenous	histories,	and	archaeological	evidence	demonstrate	that	these	
epidemics,	in	conjunction	with	other	events	and	practices	during	the	colonial	era,	
contributed	to	a	significant	population	decline	and	major	sociopolitical	changes	in	
the	region.	By	the	18th	century,	for	example,	many	of	the	Indigenous	groups	
interacting	with	the	Spanish,	including	those	forced	into	the	mission	system,	had	
merged	and	the	ethnogenesis	of	many	of	the	modern	Indigenous	Southeastern	
groups	was	beginning	(Galloway	1995).	Our	results	suggest	that	the	repeated	
epidemics	may	have	also	created	significant	selective	pressures,	influencing	
patterns	of	genetic	variation	at	loci	associated	with	the	human	immune	response	in	
these	populations.	
Pathogenic	environments	seem	to	have	been	a	major	selective	force	in	
Central	Mexico	as	well,	as	many	of	the	putatively	selected	genes	in	this	population	
are	also	related	to	immune	system	pathways.	In	Mexico,	the	spread	of	European-
introduced	diseases	began	shortly	after	Spanish	conquistador	Hernán	Cortés	landed	
near	the	present-day	city	of	Veracruz	in	1519	and	began	his	military	campaign	
against	the	Aztec	empire	(Acuna-Soto	et	al.	2002).	In	Central	Mexico,	the	first	
documented	epidemic	was	smallpox	in	1519-20,	as	Cortés	marched	towards	the	
Aztec	capital	city	of	Tenochtitlan,	located	in	present-day	Mexico	City	in	Central	
Mexico.	This	initial	epidemic	was	followed	by	several	subsequent	smallpox	
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outbreaks,	particularly	in	the	late	16th	and	early	17th	centuries	(Acuna-Soto	et	al.	
2002).	After	Tenochtitlan	was	conquered	in	1521,	it	became	known	as	Mexico	City,	
capital	of	the	Viceroyalty	of	New	Spain,	resulting	in	a	large	influx	in	people	from	
both	Europe	and	Africa	(Restall	and	Schwaller	2011),	no	doubt	bringing	additional	
pathogens	along	with	them.		
This	history	likely	contributed	to	genomic	signatures	of	selection	seen	in	the	
Central	Mexico	population	in	this	study.	Like	in	the	Southeastern	US,	I	see	a	strong	
signal	of	selection	on	the	IL1R1	gene	(involved	in	the	adaptive	immune	response)	in	
Central	Mexico.	I	also	see	a	strong	signal	of	selection	on	the	mucin	gene	MUC19	in	
the	Central	Mexico	population.	The	GenomeRNAi	database	(Schmidt	et	al.	2013)	
shows	that	MUC19	is	associated	with	decreased	vaccinia	virus	(VACV)	infection.	
VACV	is	a	close	relative	of	the	variola	virus,	the	causal	agent	of	smallpox,	and	
recombinant	versions	of	the	VACV	were	used	as	a	vaccine	against	smallpox	until	it	
was	eradicated	in	the	late	1970s	(Jacobs	et	al.	2009).	However,	while	these	results	
are	suggestive,	I	cannot	be	certain	that	smallpox	was	the	selective	agent	for	this	
sweep,	because	there	were	many	more	infectious	diseases	spreading	through	
Mexico	at	this	time	(Acuna-Soto	et	al.	2002).	Recent	work	using	novel	methods	to	
search	for	ancient	pathogen	DNA	in	archaeological	remains	has	been	successful	in	
finding	some	of	these	unknown	pathogens,	identifying	the	bacterium	Salmonella	
enterica	as	a	possible	causal	agent	of	the	16th	Century	‘cocoliztli’	epidemic	in	
southern	Mexico,	for	example	(Vågene	et	al.	2018).	Future	work	may	help	us	
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identify	the	major	pathogens	afflicting	the	people	of	Central	Mexico	during	colonial	
times.	 	
Altogether,	my	analysis	of	genome-wide	signals	of	selection	in	three	
indigenous	North	American	populations	found	evidence	for	selection	on	genes	
related	to	cold	and	high	latitude	environments	in	the	Alaska,	but	selection	on	genes	
related	to	immune	function	in	the	Southeastern	US	and	Central	Mexico.	These	
results	suggest	that	selective	pressures	have	varied	widely	across	the	Americas,	and	
further	studies	may	find	evidence	of	other	adaptations	in	different	environments	on	
these	continents.	This	study	demonstrates	the	value	of	investigating	selective	
pressures	at	a	regional	level	in	human	populations.	
Materials	and	Methods	
Ethics	and	Community	Engagement	
This	project	was	made	possible	through	active	and	ongoing	collaborations	
with	members	of	the	participating	communities.	Community	authorities	and	
representative	bodies	were	consulted	where	appropriate,	and	all	individual	
participants	provided	written	informed	consent	for	the	types	of	analyses	conducted	
in	this	study.	The	collection	and	analysis	of	samples	from	all	communities	was	
approved	by	the	Institutional	Review	Board	of	the	University	of	Texas	at	Austin	
(protocol	#2012-05-0105).	In	some	cases,	exact	sampling	locations	and/or	
community	names	are	not	reported	to	protect	the	privacy	and	anonymity	of	the	
communities	and	individuals	participating	in	this	research.		
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DNA	Extraction	and	Genotyping	
I	extracted	DNA	from	the	saliva	samples	of	150	individuals	from	three	
populations	in	the	Americas	(Iñupiat	from	the	North	Slope	of	Alaska,	N=35;	Xaltocan	
in	Central	Mexico	N=47;	Southeastern	US	N=68)	using	the	prepIT	L2P	kit	(DNA	
Genotek),	following	the	manufacturer’s	guidelines.	Extracts	were	genotyped	using	
the	Affymetrix	Human	Origins	Array.	
Data	QC	and	Admixture	Analysis	
SNPs	not	genotyped	in	the	majority	of	study	samples	(--geno	0.1)	were	
removed	using	PLINK	v1.9	(Chang	et	al.	2015).	For	ADMIXTURE	analysis,	I	further	
pruned	the	SNPS	in	high	linkage	disequilibrium	(--indep-pairwise	50	1	0.1).	A	global	
ancestry	analysis	was	conducted	with	ADMIXTURE	1.3.0	(Alexander	et	al.	2009)	
using	the	three	study	populations	and	West-Central	African	(Yoruba)	and	Western	
European	(Spanish,	French)	outgroups,	drawn	from	the	previously	published	
Affymetrix	Human	Origins	Array	dataset	to	represent	the	likely	sources	of	recent	
admixture	in	the	study	populations.	I	restricted	subsequent	analyses	to	individuals	
with	<20%	cluster	membership	in	both	the	European	and	African	components	
based	on	my	K=3	ADMIXTURE	analysis	to	maximize	sample	sizes	and	to	minimize	
the	effects	of	admixture	on	my	inferences	of	selection.	After	restricting	the	dataset	
based	on	these	criteria,	my	sample	sizes	were	N=27	for	the	Alaskan	Arctic	(Iñupiat)	
population,	N=43	for	the	Central	Mexico	(Xaltocan)	population,	and	N=47	for	the	
Southeastern	US	population.	
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Haplotype	Phasing	and	Selection	Analyses	
I	phased	this	dataset	using	SHAPEIT2	(Delaneau	et	al.	2012)	with	the	default	
parameters.	The	phased	data	were	then	annotated	with	ancestral	allele	information	
using	aa_annotate.py	(Cadzow	et	al.	2014).	iHS	values	were	calculated	for	each	
population	using	hapbin	(Maclean	et	al.	2015).	FST	values	were	calculated	for	each	of	
the	three	sampled	populations	with	an	ingroup	(33	Peruvian	individuals	without	
any	evidence	of	recent	European	or	African	genetic	ancestry,	selected	from	the	1000	
Genomes	Project	dataset)	and	with	an	outgroup	(50	Han	Chinese	individuals	from	
the	1000	Genomes	Project)	using	vcftools	(Danecek	et	al.	2011).	The	Population	
Branch	Statistic	(Yi	et	al.	2010)	was	then	calculated	for	the	three	sampled	Native	
North	American	populations.	
	 The	top	1%	of	PBS	and	iHS	scores	were	identified	for	each	population	
respectively,	and	then	cross	referenced	so	that	further	analysis	was	done	only	for	
SNPs	in	the	top	1%	of	scores	in	both	tests	for	selection.	This	cross-referencing	
should	reduce	my	chances	of	reporting	selection	results	that	are	actually	false	
positives	since	each	statistic	has	different	underlying	assumptions.		
Gene	Annotation	and	Pathway	Enrichment	Analysis	
I	used	the	Ensembl	Variant	Effect	Predictor	(McLaren	et	al.	2016)	to	assign	
gene	names	to	SNPs	in	the	top	1%	of	PBS	and	iHS	scores.	In	order	to	identify	any	
metabolic	pathways	that	are	overrepresented	in	the	putatively	selected	genes	in	
each	of	the	three	study	populations,	I	performed	a	path	enrichment	analysis	using	
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the	WebGestalt	platform,	with	the	parameters:	hsapiens	>	overrepresentation	
enrichment	Analysis	>	geneology	>	Biological	process	and	hsapiens	>	
overrepresentation	enrichment	Analysis	>	Pathway	>	KEGG.	
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